Abstract
INTRODUCTION
Inflammatory bowel disease (IBD) refers to a group of conditions that mainly affect the gastrointestinal tract. The two primary conditions Crohn's disease and ulcerative colitis are chronic and debilitating dis eases that can have very serious consequences includ ing hospitalisation, surgery and an increased risk of developing colorectal cancer (CRC) [1] . However, evidence has shown that if IBD is treated appropriately and patients are adherent to IBD maintenance medications, disease morbidity is improved by reducing the frequency and severity of relapses [1, 2] . Adherence can lessen the risk of developing CRC and can improve other treatment outcomes for patients, for example, by providing a better quality of life [3, 4] . However, despite this, there is evidence that approxi mately 30%40% of patients do not adhere to their prescribed medication [411] . The literature also suggests that the level of nonadherence varies according to the type of medication. IBD can be treated using a wide range of medications, including mesalazine (5ASA), immunomodulators (IMMs) and biological agents (BIOL) such as infliximab, and adalimumab. Nonadherence occurs in 30%45% with mesalazine [810] , 15%20% with IMMs [10, 12] , 5%10% with biologics [13] . Low adherence to medication leads to poor disease control, which not only has an impact on the patient, but also the economy incurred through the cost of absenteeism, medical care and hospitalisation. Non adherence is therefore a cause of financial burden to health services [1416] . While forgetfulness is the main reason for noninten tional nonadherence, several reasons for intentional nonadherence have been identified [4] . Apart from psychological comorbidities and quiescent disease activity the most constant findings relate to the patient perception of their medication. Nonadherent patients were more likely to express doubts over the necessity for maintenance medication and had greater concerns over potential adverse effects [5, 10] . Though there are numerous methods to determine adherence, studies have found that clinicians find this difficult to gauge amongst their patients [17, 18] . Methods used to screen for adherence as identified by the literature include measuring drug metabolic levels, using scales such as the Morisky Scale [18] or Medication Adherence Report Scale (MARS) [5] and the use of simple questioning. Currently, little is known about screening behaviour of health professionals in the United Kingdom or how they manage nonadherence. In addition, there is not much information on how clinicians perceive the problem of nonadherence amongst those they are treating for IBD [17, 18] . The aim of this study was to assess clinicians' awareness of the extent of nonadherence in IBD. We also aimed to explore clinicians' perception of factors associated with nonadherence and identify potential differences in perception by profession, experience or level of interest in IBD. Finally, we aimed to investigate the use of screening tools and the management of nonadherence in patients with IBD amongst health professionals.
MATERIALS AND METHODS
We developed an online survey assessing clinicians' perceptions and practice based on a literature search. The survey was piloted with 8 IBD specialists and some clarifying minor amendments were based on their feedback. The survey containing both open and closed questions is available as a supplement (S1).
The survey questionnaire collected data on the parti cipants' demographics, level of interest in IBD and the number of patients with IBD typically seen in a week.
Participants were asked about their overall impression of nonadherence amongst their local patient popula tion. Furthermore we asked respondents to estimate the levels of nonadherence amongst those being managed with mesalazine (5ASA), IMMs and biologics (BIOL) therapy. Perceived reasons for nonadherence were explored by asking respondents to rank the significance of 8 prespecified reasons (derived by the authors from the literature) with 1 being the most important and 8 being the least. Analysis of ranking preferences was performed by counting the number of times respondents had stated a particular reason to be in the top 3. Moreover, the survey gathered data on participants' practice regarding the use of screening tools and any interventions used in their practice to improve adherence. The survey was distributed by email to consultant gastroenterologists, trainees via the British Society Gastroenterology IBD section (775 members) and IBD specialist nurses from the United Kingdom via the UK IBD nurse network (approximately 200 members). We aimed to include different staff groups (consultants, trainees and nurses) in order to collect the views and opinions of those involved in all aspects of patient care. The survey and data compilation were performed through Bristol Online Surveys, an academic online survey system, over a 3 mo period.
Quantitative data were analysed with SPSS Statistics (IBM, version 22) using c 2 tests to compare responses between the different participant groups. The qualitative data responses were collated and key themes were identified and described.
In the United Kingdom Ethical approval is not re quired for survey studies examining the views and opinions of clinicians only.
RESULTS

Respondents
Of the 98 study participants (response rate 10%) 52 (53%) were female, 46 (47%) male, and 47% of participants were older than 44 years. Respondents included 51 consultants, 17 trainees, 28 IBD specialist nurses, 1 IBD dietitian and 1 biologics nurse specialist (Table 1 ). Approximately half of respondents had 15 years' experience or more. Of the 68 medically quali fied respondents 32 classed themselves as general gastroenterologists, 18 had an IBD interest and 18 stated that they were IBD experts. The number of patients seen in an average week varied greatly amongst the study's participants between less 10 to over 100 patients with a mean of 25 patients per week.
Respondents' perception of non-adherence
Nonadherence in their local patient cohort was per ceived as a frequent problem by 43%, as an infrequent problem by 49%, while 7% reported few cases only and 1% reported no adherence issues. Overall 57% of respondents reported nonadherence at best to be an infrequent problem. Older respondents were more likely to report nonadherence as an at best infrequent problem (P = 0.043). No other correlations between overall perception of nonadherence and other factors displayed in Table 1 were found. Respondents estimated level of nonadherence considerably lower than suggested by the evidence base in 31% for 5ASA, in 28% for IMM and in 23% for BIOL (Table 2) . Respondents who perceived nonadherence as a frequent problem were more likely to report adherence levels in line with the evidence base (5ASA P < 0.0001, IMM P = 0.002, BIOL P = 0.006; Table  3 ). Selfdeclared level of interest in IBD did not affect whether or not participants estimated nonadherence for 5ASA and IMM in line with evidence. However, a higher level of interest in IBD was found to significantly correlate with estimating level of nonadherence for biologics therapy in line with evidence (P = 0.012; Table  4 ). No other correlations between perception of non adherence for 5ASA, IMM or BIOL and other factors displayed in Table 1 were found.
Perceived reasons for non-adherence
The most commonly identified reasons for non-adherence were patient's forgetfulness (rank 1), lack of belief in the necessity for medication (rank 2), benefits of benefits and risks of medication.
DISCUSSION
Nonadherence is a common issue amongst cohorts of patients with chronic diseases and especially in those with IBD. In contrast to the wellestablished evidence on the extent of adherence [4, 19, 20] and factors associated with it [10] , little is known on how clinicians perceive non adherence and how they combat it [17] . Yet identification of non-adherence is the vital first step in attempting to avoid the increased health burden for the patient and financial burden for the healthcare system associated with nonadherence. This study is only the 2 nd survey of clinicians views overall and the first in the United Kingdom. Our study shows that clinicians have a tendency to underestimate the extent of nonadherence as only 43% of respondents thought that nonadherence was a frequent issue. It is interesting to note that older health professionals are more likely to underestimate the problem of nonadherence more often than other clinicians. No other respondents' characteristics (nurse vs doctor, scope of IBD practice, selfreported level of IBD expertise) were associated with the overall impression of nonadherence. Perception of nonadher ence may therefore be a generational issue that could be influenced by different methods of training over time and associated changes in practitionerpatient relationships. Further work is required to elicit why nonadherence rates are wrongly perceived as low in general. Clinicians may feel uncomfortable with the thought of patients not following agreed treatment plans and may also feel helpless when tasked with improving nonadherence given the lack of evidence based interventions.
medication not immediately apparent (rank 3) and concerns over potential side effects (rank 4; Table 5 ).
Screening practice
Nearly all (99%) respondents thought that improving adherence to medication would improve healthrelated outcomes in IBD and 80% regarded screening as important. However, only 58% reported ever using screening tools and only 25% stated that they screen their patients on a regular basis. In addition, it was found that only 40% use validated assessment tools to screen for adherence on a regular basis. Among the respondents who used screening tools, 60% used simple questioning asking their patients whether they were taking all their medications and 37% used Drug metabolic levels to assess nonadherence. No participants reported using the Morisky scale or the MARS and only 3% used the Visual Analogue Scale.
Thematic coding of qualitative data found that while some screen for nonadherence routinely, others only screen if a patient is not responding to medication or if they are treating someone who has regular flares or relapses. Reasons stated for not using screening tools included not having enough time during consultations and a lack of knowledge on the different screening tools available.
Managing non-adherence
Ninetysix present of respondents believed that non adherence can be addressed and that determining low adherence is important because interventions can increase adherence. Participants were asked to rank the effectiveness of certain interventions as a part of our survey. Fiftytwo present thought that involving patients in their treatment was the most effective intervention (rank 1). Other highly ranked interventions included "general education on the disease" (rank 2) and "less frequent dosing" (rank 3) and patient counselling was ranked 4 th and most commonly included information on underestimates nonadherence [18, 21, 22] . Evidence based adherence report tools were only used by a minority and these were largely restricted to blood tests. A strong effort should be made to encourage health professionals to use validated screening tools such as the 8item Morisky Medication Adherence Scale (MMAS8) and MARS, which are effective at detecting nonadherence noninvasively [18] . The conundrum presented by our findings is that while 96% of respondents believed that nonadherence can be addressed and that interventions can improve adherence, only 25% of respondents reported that they screen their patients regularly. It is perceivable that respondents believe that nonadherence can be improved yet have limited experience, resources or faith in interventions' success to actually implement regular screening for nonadherence. In view of the low screening rates, interventions targeting clinicians' knowledge, skills and practices need to be found. This should include education about nonadherence, efforts at raising general awareness, especially associated consequences in terms of morbidity, and financial cost. Clinicians should also be trained in the use of validated screening tools available such as the MMAS8 and MARS.
The field of interventions aimed at improving non adherence is difficult as the evidence consists of underpowered studies [23] , studies with nonreproducible complex interventions [24] , ongoing studies [25] and review articles having to base advice on associated factors alone due to the lack of rigorously tested interventions. This dilemma is revealed by the high ranking of interventions without any positive evidence base ("general disease education", "less frequent dosing") and the high ranking of important but insufficiently defined interventions such as "patient involvement in treatment" and "counselling". Those engaged in patient counselling reassuringly report using themes around medication information concerning the evidence based necessity and concerns framework [5, 10, 26] . A number of technological advances allow for frequent reminders for patients, but most of these systems fail to address intentional nonadherence. Levels of nonadherence were underestimated for all medications enquired about in our survey (5ASA, IMM and BIOL). The authors elicited observed non adherence rates found in the majority of published cohort studies [810, 12, 13] and compared the survey re spondents' perceptions with these levels. Between 23%31% estimated the levels of nonadherence to the different medication in their local patient population much lower than the evidence suggests. This may go some way in explaining why nonadherence to main tenance medication often goes undetected. We have demonstrated that those practitioners who perceive nonadherence as a frequent issue, however, estimate nonadherence levels closer to the levels derived from the evidence base.
Respondents ranked unintentional nonadherence (patient's forgetfulness) and three reasons associated with intentional nonadherence (lack of belief of necessity for medication, benefits not immediately apparent, concerns over potential side effects) as the most common reasons for nonadherence. This closely mirrors the evidence base as these factors are most consistently associated with nonadherence [4, 10, 20] . Respondents ranked factors that are only inconsistently or not asso ciated with nonadherence (frequency of dosing, anxiety or depression, patient knowledge) as less important thereby demonstrating a good understanding of the factors associated with nonadherence.
Though the majority of respondents (80%) stated that they thought screening was an important issue and that adherence to medication would improve disease outcomes, this was not reflected in the participants' clinical practice. 76% said that they screened at least occasionally for nonadherence, but of those 52% said that they only use it "rarely" or "sometimes". A similar study to this one, carried out by Trindade et al [18] in the United States found that 77% of participants selfreportedly screened for adherence, however, the frequency of screening is unknown [18] . The commonest screening method used was simple questioning of the patient (as in Trindade's study), which is known to be unreliable in assessing adherence as it vastly 
Application
Further education about non-adherence is required as clinicians treating IBD patients frequently underestimate non-adherence. The use of validated screening tools should be encouraged. The respondents clearly identified the main factors associated with non-adherence and aimed to address them by counselling. A formally tested evidence based intervention to improve nonadherence is urgently required.
Terminology
IBD comprises ulcerative colitis and Crohns's disease, which are chronic inflammatory disorders of the gastrointestinal tract. Non-adherence is defined as a patient driven deviation from an agreed treatment plan.
Peer-review
This manuscript is well written and gives a clear overview of the perception of clinicians about medication non-adherence in IBD. As non-adherence is still a major problem in chronic diseases.
Whether patient counselling can be effectively delivered in a remote, technology based way has not been rigor ously tested so far. Arguably, personal contact with clinicians and especially IBD nurses may facilitate coun selling more effectively.
There are a number of limitations to our study. First of all the response rate of 10% is low, but this in line with other surveys of health care professionals [27, 28] . A degree of selection bias is inherent in survey studies but the spread of selfreported expertise among respon dents in our study suggest a reasonably balanced sample. We believe that the sample is likely represen tative of IBD clinicians in the United Kingdom, but there are no reliable data to verify this assumption. Whether nonresponders hold the same views as responders is unclear. Furthermore, subjective bias may have occurred as respondents may have given answers that they thought were expected of them or answers that they think the researchers were looking for, which in turn may explain the discrepancy between the generally positive perceptions of screening and the lack of regular screening in practice. We asked respondents to rank prespecified reasons for nonadherence and pre specified interventions based on our valuation of the existing literature to allow for a meaningful analysis. Naturally this list will have not been comprehensive and items such as "clinicianpatient relationship" were not included.
In conclusion, we found that clinicians often under estimate the problem of nonadherence in patients with IBD. We also found that the use of validated screening tools was infrequent. This is a phenomenon, which occurs across all grades and professions. In addition, we found that the factors associated with nonadherence were correctly identified by participants. Based on our findings, it seems sensible to focus educational efforts for clinicians on the issue of nonadherence and its negative impact on patients with IBD. Further research is needed to establish simple and effective interventions to manage nonadherence.
COMMENTS
Background
Non-adherence to inflammatory bowel disease (IBD) maintenance medication occurs in up to 50% of patients. It is associated with adverse clinical outcomes and increased healthcare costs. While there are a number of methods that can detect non-adherence clinicians often struggle in routine clinical practice to detect it. There is a lack of robustly tested interventions capable of improving non-adherence to IBD medication.
Research frontiers
In the absence of clear guidelines and evidence for interventions little is known how clinicians perceive and how they address the issue of non-adherence. This survey ascertained perceptions and describes current practice to inform education, research and guidelines for clinical practice.
Innovations and breakthrough
A multitude of studies have aimed to identify factors associated with nonadherence. The most frequently found modifiable factors for intentional non-
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